Objective The objective of the present study is to evaluate the restoration capacity of the hip anatomic rotation center with the use of acetabular tantalum cups, associated or not with addition wedges.
Introduction
The number of revision total hip arthroplasty (rTHA) procedures tends to increase in the coming years. In the USA, the number of rTHAs is expected to double between 2005 and 2026. 1 The most common causes for revision are instability (17.3%), aseptic release (16.8%), unspecified mechanical complications (13.4%), and infection (12.8%). 2 In most cases, the acetabular component is replaced, whereas all components are changed in 40.3% of the cases, and the acetabulum alone is replaced in 14.5% of reoperations. 2 The revision of this component with restoration of the anatomical hip rotation center, acetabular bone defects correction, and primary crown stability is a challenge for the orthopedic surgeon. 3 The most commonly described techniques are the use of large or extra-large conventional crowns without cement, 4 cemented cups with or without impacted graft, 5 acetabular reinforcing ring, 6 cup-cage construction, 7 and the use of cups with high-porosity metals (e.g., tantalum) associated or not with addition wedges. 8 Despite the amount of available options, these techniques still present variable results according to the degree of bone lesion, with a failure rate of up to 88.5% of cases after a mean follow-up of 44.6 months.
9
Even in cases of complex revisions with great bone loss, revision implants coated with high-porosity metal have good results in short-and medium-term follow-ups. 10, 11 This material presents theoretical advantages compared with other materials, such as high friction coefficient, modulus of elasticity similar to bone, and a large porosity volume that allows greater osseointegration and better secondary crown fixation.
12,13
However, these are relatively new, expensive materials, and a considerable burden to the health system. The present study aims to evaluate the restoration capacity of the anatomical hip rotation center using acetabular crowns coated with highporosity metal, associated or not with addition wedges. Our hypothesis is that rTHAs performed with high-porosity metal are effective in improving the positioning of the hip rotation center when compared with the values recommended by the literature.
Materials and Methods
Using the arthroplasty database from the hospital of our institution, all of the patients who underwent rTHAs between June 2013 and April 2017 were identified. After approval by the institutional ethics committee, patients submitted to acetabular surgical reconstruction using tantalum-coated components, associated or not to addition wedges (Trabecular Metal, Zimmer, Warsaw, Indiana, USA), were invited to participate in a retrospective analysis. The present study included all patients who underwent THAs using tantalum at the hospital between June 2013 and April 2017, regardless of the reason for the revision, of the degree of bone loss, or of the presence of any comorbidity. Only patients who died or did not perform an adequate segment were excluded. Defects prior to the surgery were described according to the classification of Paprosky et al, 14 and the radiographic parameters were measured by hip radiographs (anteroposterior [AP] and oblique views) performed during the preoperative periods and at the last follow-up visit. The abduction angle of the acetabular component, in relation to the teardrop or ischial tuberosity, as well as the horizontal and vertical distances between the component and the anatomical hip rotation center, were measured. From the pelvic height, an isosceles triangle was outlined at 5 mm laterally from the intersection between the Shenton line and the Koehler line, with its sides measuring 20% of the pelvic height. The rotation center is defined as half the length of the hypotenuse. 
Results
Between June 2013 and April 2017, 95 revisions of hip arthroplasty were performed. Of this total, 21 (22%) patients underwent acetabular revision with a tantalum-coated crown, associated or not to addition wedges (Zimmer, Warsaw, IN, USA). A trend for increasing use of this material was observed in our sample (►Fig. 1). The characteristics of the sample are shown in ►Table 1.
The mean abduction angle of the acetabular cup decreased from 48.76 AE 13.88°at the preoperative period to 38.52 AE 10.08°at the postoperative period, and this difference was statistically significant (p ¼ 0.001). The distances between the rotation center of the prosthesis and the anatomical hip rotation center were also shorter after the revision surgery using an acetabular tantalum component. The mean horizontal distance of 12.74 AE 10.59 mm was reduced to 7.11 AE 4.84 mm, and the mean vertical distance was reduced from 14.79 AE 10.05 mm to 4.89 AE 6.21 mm; both reductions were statistically significant (p < 0.001) (►Table 2).
There was a strong direct correlation between the preand postoperative values of horizontal distance (r ¼ 0.928; p < 0.001) and of vertical distance (0.792; p < 0.001). Therefore, the presence of a greater distance to the anatomical hip rotation center before the revision was also associated to a greater distance after the surgery, indicating that major rotation center deviations present smaller postoperative corrections (►Table 3).
Comparing the postoperative radiographic results between both groups without previous revision (11 patients) and with previous revision (10 patients), no statistically significant difference was observed in the crown abduction angles or in the distances to the anatomical hip rotation center (►Table 4).
Discussion
The present study showed that the use of tantalum-coated acetabular cups, associated or not with addition wedges, was effective in recovering the anatomical hip rotation center in rTHA surgeries (►Figs. 2a, 2b, 3a and 3b). Thus, the hypothesis of the present study was corroborated.
Correct acetabular positioning is fundamental to the success of total hip arthroplasty (THA), which may influence the load inflicted to the joint and implant wear. Regarding the anatomical hip rotation center, each millimeter of crown lateralization and proximalization is associated with an increase of 0.7% and of 0.1% in the joint load, respectively. 16 There is some consensus in the literature that the acetabular crown should be up to a maximum distance of 5 mm from the anatomical hip rotation center. [17] [18] [19] Cup positioning with an abduction angle > 45°F
ig. 1 Trabecular metal use in the last 5 years. Another study of biomechanical analysis in a lower limb model showed that a 2 cm superior deviation was related to a 44% decrease in abductor strength. 24 The weakness of the abductor hip muscle was one of the most important causes of prosthesis dislocation in a study involving 1,318 patients. The present study has some limitations. It is a retrospective study with a relatively small sample of 21 patients. The restoration of the rotation center was evaluated only in the coronal plane, not considering anteroposterior deviations; moreover, the acetabular version was not evaluated.
Conclusion
Tantalum-coated acetabular cups, associated or not with addition wedges, were effective in significantly improving the positioning of the anatomical hip rotation center in revision surgeries.
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